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Implant periapical lesions (IPLs) are defined as an in-
fection located at the apex of an implant.1 IPLs1 are 
also called retrograde peri-implantitis,2 retrograde 
Adjacent natural teeth with untreated pulpal or periodontal pathology may be a 
potential risk for implant infection. We report a rare case of an implant periapical 
lesion (IPL) possibly caused by direct extension of a periradicular lesion of an adjacent 
tooth. A 40-year-old female patient, who had previously received three implants on 
the edentulous areas of teeth 16, 36 and 46, had a recurrent infection over the lower 
left second molar area for 2 years. A periapical radiograph revealed incomplete 
root canal treatment and an infrabony defect on the mesial side of the lower left 
second molar; the defect extended to the apical third of the adjacent implant on 
tooth 36. Open flap debridement was performed 1 year after implant placement, 
but pain and swelling persisted for another year. Therefore, the second molar was 
extracted at the patient’s request. The patient was unable to seek earlier and prompt 
treatment as she was abroad; therefore, we were able to observe the progression of 
severity in the IPL. One year after the extraction, the symptoms had subsided, and 
a periapical radiograph showed that the radiolucent lesion had decreased in size. 
She was followed for another 1.5 years and showed marked improvement. In this case, 
the IPL probably originated from the endodontic-periodontic problem of the adjacent 
molar, and the infected implant was saved by removing the infection source. We also 
discuss the treatment and prognosis of IPLs. To prevent the occurrence of an IPL, it 
is important to evaluate the pulpal and periodontal status of the teeth near the 
implant site when making a comprehensive treatment plan for an implant.
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peri-implant infection,3 periapical implant pathology,4 
periapical implant lesion, apical peri-implantitis, an 
abscess around the apex of an implant, and an im-
plant demonstrating periapical radiolucency. IPLs are 
not common. Reiser and Nevins1 observed only 10 
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infected IPLs in 3800 placed implants, for a preva-
lence of 0.26%.
The diagnosis of an IPL is based on clinical man-
ifestations and radiographic findings. IPLs are clas-
sified as active (infected) or inactive,1 depending 
on the presence or absence of symptoms. An inac-
tive IPL is clinically asymptomatic and can only be 
detected as an apical radiolucency on a radiograph. 
It often represents an apical scar, which is usually 
caused by placing implants that are shorter than the 
prepared cavity or by heat-induced aseptic bone 
necrosis. Such lesions are considered non-infected 
and do not need further treatment, as long as the 
size does not increase. Infected or active IPLs, in 
contrast, are often accompanied by symptoms of 
pain, tenderness, swelling, persistent inflammation, 
or the presence of a fistulous tract. Sussman4 classi-
fied IPLs into two case types according to the main 
infection pathway: (1) implant to tooth, which oc-
curs during osteotomy preparation either by direct 
trauma or indirect damage, which causes the adja-
cent pulp to undergo devitalization; and (2) tooth 
to implant, which occurs shortly after placement of 
an implant when an adjacent tooth develops peri-
apical pathology, either because of operative dam-
age to the pulp or the reactivation of a prior apical 
lesion. In both types, the resulting periapical pathol-
ogy may hinder implant healing.
Furthermore, IPLs can be divided into three types 
according to the possible etiologies:5 (1) implant 
factors, which include contamination of the implant 
surface during production or insertion, a lack of 
biocompatibility, and a different implant surface 
design; (2) patient factors, which include the pres-
ence of a pre-existing or adjacent bone pathology 
(of endodontic or periodontal origin), the presence 
of a residual root or foreign bodies in the bone, 
implant placement in an infected maxillary sinus, 
implant placement in a site with poor bone quality, 
patients using long-term oral bisphosphonates, and 
smoking; and (3) dentist factors, which include over-
heating of the bone, excessive tightening of the 
implant with compression of the bone chips, over-
loading of the implant, and accidental implantation 
of gingival epithelial cells.
This report presents a rare case of an IPL that 
developed from a combined endodontic-periodontic 
lesion of an adjacent molar. The case was followed-
up for 3.5 years and showed marked clinical improve-
ment after removal of the infection source.
Case presentation
A 40-year-old female patient visited the dental 
clinic and asked for restoration of missing teeth 16, 
11, 21, 22, 36 and 46 (Fig. 1). The patient was in 
good physical health with a noncontributory medi-
cal history. Clinical and radiographic examinations 
revealed missing teeth 16, 11, 21, 22, 36 and 46; 
root canal filling of tooth 31; incomplete endodon-
tic treatment with no symptoms or signs for teeth 
17, 23 and 37; chronic apical periodontitis of tooth 
14; generalized gingivitis without the presence of 
severe bone destruction; and the wearing of an upper 
removable partial denture. Periodontal examina-
tion showed normal probing depths. The missing 
teeth had been extracted many years previously 
due to caries.
The dental treatment plan included implanta-
tion of teeth 36, 16 and 46; a fixed bridge for teeth 
13 and 12−23; and endodontic retreatment of teeth 
14, 17, 23 and 37. The edentulous areas of teeth 16, 
36 and 46 had adequate bone height and width. 
Because she stayed in China for work most of the 
time and could not coordinate her schedule with us 
to receive all the planned treatments, she requested 
to have the dental implantation first and postponed 
the other recommendations. She received implants 
(Nobel Biocare AB, Göteborg, Sweden) for the 
edentulous areas of teeth 16, 36 and 46 (tooth 16: 
Branemark NP 3.3 ˜  15 mm; tooth 36: Branemark 
RP 4 ˜  15 mm; tooth 46: Branemark RP 4 ˜  15 mm). 
We then lost contact with her for 1 year because 
she went to China for work. During this period, she 
suffered from recurrent infection and pain over 
tooth 37. When she returned for emergency treat-
ment, clinical examination revealed normal probing 
depths except for tooth 37, with probing depths of 
6−10 mm present on the mesial and buccal sides. A 
periapical radiograph also revealed the presence 
of incomplete root canal treatment and an infrab-
ony defect over the mesial side of tooth 37, and 
the defect extended to the apical third of the ad-
jacent implant (Fig. 2). A differential diagnosis of 
IPL due to an endodontic-periodontic lesion of the 
adjacent molar was made. Root fracture of the ad-
jacent molar was also suspected. Under local an-
esthesia, open-flap debridement and root planing 
Fig. 1 Initial panoramic radiograph shows the missing 
teeth 16, 11, 21, 22, 36 and 46.
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were performed, but no root fracture was noted. 
The patient then went abroad for work after suture 
removal 1 week later.
After 1 year, she visited us again on the day 
before she left for China, when she complained 
that the recurrent swelling and pain still persisted 
when she was abroad. Clinically, probing depths of 
10 mm were present on the mesial and buccal sides of 
the lower left second molar. Yet the probing depths 
of the adjacent implant were within normal limits. 
A periapical radiograph showed that the radiolucent 
lesion extended from the apical third to the middle 
third of the implant (Fig. 3). Since she was unable 
to seek dental treatment in China, and to avoid 
further infection, the second molar was extracted 
Fig. 3 Periapical radiograph taken 2 years after fixture 
placement shows that the radiolucent lesion had become 
larger, extending to the middle and apical third of the 
fixture.
Fig. 2 Periapical radiograph taken 1 year after fixture 
placement shows a radiolucent lesion with probable origin 
from the endodontic-periodontic problem of the adjacent 
molar.
at her request. No root fracture was noted upon 
examination of the extracted tooth. The defect was 
found to extend from the socket to the implant 
surface by exploration with a periodontal probe 
and continuous irrigation with β-iodine. Amoxicillin 
250 mg t.i.d. was prescribed for 7 days, and aceta-
minophen was given as an analgesic when needed 
for pain control.
One year later, she visited us again. The symp-
toms had subsided clinically, and the radiograph 
showed that the radiolucent lesion had decreased 
in size (Fig. 4). Probing depths of the implant were 
normal. Stage II operations of implants on the eden-
tulous ridges of teeth 16, 36 and 46 were performed, 
and healing abutments were connected. Due to ex-
tensive caries, the root on tooth 14 had become 
residual and was extracted.
One and a half years later, a follow-up radio-
graphic examination showed that the IPL had de-
creased in size and increased in density (Fig. 5). 
Implant-supported crowns were then fabricated and 
cemented on teeth 36, 46 and 16. A fixed partial 
denture on teeth 13−23 was fabricated and cemented 
in place. Implantation on tooth 14 was performed. 
The patient was reminded about recall and mainte-
nance when she returned to Taiwan.
Discussion
The IPL in this case presented with symptoms of 
pain, swelling, and tenderness. The radiograph re-
vealed a radiolucent lesion extending from the me-
sial side of tooth 37 to the apical third of the adjacent 
implant, and ultimately even to the middle third 
of the implant. Based on Reiser and Nevins’1 and 
Fig. 4 Periapical radiograph taken 1 year after the lower 
left second molar was extracted shows that the radiolu-
cent lesion had decreased in size.
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Fig. 5 Periapical radiograph taken 2.5 years after the 
lower left second molar was extracted shows that the 
implant periapical lesion had decreased in size and 
increased in density. Tooth 36’s implant-supported crown 
was cemented.
Sussman’s4 classification, the present report illus-
trates an “active” and “tooth-to-implant” lesion. 
The etiology of the lesion may have been the pres-
ence of adjacent bone pathology of endodontic-
periodontic origin. A previous study3 summarized 
the proposed etiology of IPLs. Microbial contami-
nation is the predominant causative factor, which 
includes reactivation of an endodontic lesion from 
an adjacent tooth, residual infection from previously 
failed endodontic therapy, a retained root tip, re-
sidual infection in a healing socket, and a maxillary 
sinus infection. On the other hand, there are some 
controversial  etiologies. Bone microfracture, buccal 
plate fenestration, development of osteomyelitis, 
overheating, implant surface contamination from 
intraoral sources, and poor bone quality have also 
been suggested.
Treatment varies according to the type of lesion. 
The primary goal of IPL treatment is to eliminate 
any infection, and the secondary objective is im-
plant survival. The treatment guidelines are based 
on four phases: (1) recognition of early signs and 
symptoms; (2) identification of the causes; (3) re-
moval of the infection source; and (4) reconstruc-
tion of the lost host tissue for immediate or future 
implant placement.3
In this case, the lower left second molar had in-
complete endodontic treatment with no symptoms, 
and showed the presence of a combined endodontic-
periodontic lesion clinically and radiographically 
only after implant placement. This is compatible 
with a diagnosis of a primary endodontic lesion with 
secondary periodontal involvement. We had two 
treatment options for the lower left second molar. 
One was endodontic retreatment and close follow-
up. The other was extraction. Because the patient 
had to return to work in China the following day and 
she was unable to find available dental service there, 
she asked that the involved tooth be extracted.
For a contaminated implant surface, an apicoec-
tomy of the implant or detoxification of the implant 
surface has been suggested in a previous study,3 
whereas an animal study6 indicated that detoxi-
fication of the implant surface by an air/powder 
abrasive unit and citric acid had no positive impact 
on the amount of osseointegration. In the present 
case, there was a tunnel-like defect that extended 
from the socket to the apical third of the implant. 
Thorough degranulation of the extraction socket and 
continuous irrigation with β-iodine were performed. 
Gradually, the lesion began healing. We did not per-
form invasive exposure or detoxification of the con-
taminated implant surface due to the difficult access 
and indefinite benefits. Based on the outcome in this 
case, we speculate that there is great potential 
for healing of an IPL after removal of the infection 
source.
According to observations by Pinheiro et al.,7 
all species isolated from a refractory endodontic 
lesion were susceptible to penicillin-related antibi-
otics such as amoxicillin. So, a systemic antibiotic 
(amoxicillin 500 mg t.i.d. for 7 days) was prescribed. 
After removing the infective source and giving sys-
temic antibiotics to control the infection, the lesion 
had a better chance to heal by itself. One year later, 
the lesion had deceased in size, the symptoms had 
subsided, and the patient had no recurrent swell-
ing during that period. Two and a half years later, 
the radiolucent lesion had further decreased in size, 
and better bone density was evident. However, as 
the lesion had not completely resolved, future recall 
and maintenance were indicated.
In this case, the patient had apical periodontitis 
of tooth 14 and incomplete endodontic treatment 
of teeth 17, 23 and 37, with no clinical symptoms 
noted. However, only tooth 37 presented symptoms 
of pain and swelling after placement of an adja-
cent implant. Tooth 17 and the adjacent implant 
showed no adverse symptoms, illustrating that it is 
difficult to predict the occurrence of IPL in implants 
adjacent to teeth with incomplete endodontic treat-
ment. The prognosis of incomplete root canal treat-
ment in molars is more unpredictable, they have a 
lower success rate, and therefore it is always dif-
ficult to make a comprehensive treatment plan for 
implant restoration.
A test of the vitality of adjacent teeth and a 
quality assessment of their endodontic treatment 
should be part of routine implant treatment plan-
ning.8 Brisman et al.8 reported that even asympto-
matic endodontically treated teeth with a normal 
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periapical radiographic appearance could be the 
cause of implant failure. They suggested that mi-
croorganisms might persist, even though the endo-
dontic treatment was considered radiographically 
successful. Green et al.9 reported that 26% of en-
dodontically treated teeth with a normal radiographic 
appearance showed histologic signs of inflamma-
tion. These lesion areas are difficult to diagnose, 
since radiographs are only two-dimensional views 
of the root, and it is possible that the practitioner 
may leave part of the canal space untouched and, 
therefore, not properly treated. Some authors sug-
gest that prophylactic apicoectomy should be per-
formed in any cases with incomplete obturation of 
the adjacent endodontic teeth before or simul-
taneously with implant installation.10 Endodontic 
retreatment, apicoectomy, or extraction of the 
adjacent endodontically involved teeth with a ques-
tionable prognosis should be considered prior to 
implant placement. In this case report, the patient 
was unable to receive retreatment of teeth 17, 37 
and 47, and she preferred follow-up since she had to 
go abroad for work and could only receive implant 
treatment before going abroad.
Most IPLs are radiographically detected in the 
3rd month after implant placement,8 so periapical 
radiography in the 3rd month should be taken rou-
tinely as a guideline for examination. In the present 
case, because the patient was unavailable for regu-
lar follow-up, we could not deal with the IPL as early 
as advisable. But on the other hand, we were able 
to observe a progression in the severity of the IPL 
over the course of time. Patient compliance is there-
fore very important for prevention and early treat-
ment, and should also be emphasized.
When making a comprehensive treatment plan 
for implants, it is important to consider the pulpal 
and periodontal status of teeth near the implant 
site. If the quality of the endodontic treatment of 
the adjacent natural teeth is doubtful, endodontic 
retreatment, apicoectomy, or extraction of the ad-
jacent teeth should be considered prior to or even 
after implant placement. With careful assessment 
and treatment planning, the occurrence of IPLs can 
be prevented. After removal of the infection source 
and with antibiotics prescribed immediately after 
extraction to reduce the residual bacterial load, 
great healing potential can be expected.
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